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ABSTRACT                        Pyrethroids are plant protecting substances whose effects on treated plants are 
widely monitored with often conflicting results. Field experiments showed no alteration in 
photosynthetic rates by a synthetic pyrethroid permethrin (Haile et al. 1999), while other stud-
ies showed an inhibition in PSII reactions by the halogen side of the molecules, and suggested 
QA as a target site of interaction, like in the case of urea-type herbicides (Bader and Schuler 
1996). In order to clarify these opposing observations, photosynthetic effects of pyrethroids 
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Figure 1. (A) DMSO affects chlorophyll fluorescence of mesophyll 
cells in 0.1% v/v concentration measured by Microscopy-PAM. (B) 10 
mM permethrin (in 0.1% v/v DMSO) increased fluorescence yield of 
mesophyll cells, which may partly be due to the presence of DMSO (see 
Fig. 1A), while 1 mM permethrin (in 0.01% v/v DMSO) had no effect. 
Normalized fluorescence yield curves were plotted with a 5 s shift in 
time compared to each other for better separation. 
Figure 2. Effects of pyrethroids on photosynthetic parameters of 
mesophyll cells. Pyrethroids were used in their maximal possible con-
centration in 0.1% v/v DMSO solvent, which is the threshold amount of 
solvent-induced effects. (A) Optimal quantum efficiency (Fv/Fm) remains 
around control values in dark adapted insecticide-treated mesophyll 
protoplasts. (B) Deltamethrin and fenvalerate decreases photochemical 
quenching (qP) and effective quantum efficiency (Yield). Steady-state 
qP and Yield parameters were normalized to their control values (n 
= 3; ± SD).
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